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(54) (57) 1. yCTPO«CTB0 flJlfl. BYPEHIW 
CKBAEHH C OflHOBPEMEHHOtl OBCAHKOfl, 
BKjnonamee 6ypoBy» Konomcy c sa*- 
peiuieHKNM b ee BH*neft ^acTH nopoAO- 
paapywaaMUHK HHCTpyMeBTOM h pa3Me*eH- 
«y» koh^htpkuho eft o6caAHyio xonoa- 
By, oTnn^aiD«meecK Tew, 

^TO, C UeJlBK) nOBNDieHHa npOH3BOffH- 

TenaHocTH CypeKiw nrreM yaeJimieHK* 

cvopoctn BUHoca MacTMH nxnana 3a 
cner yMCHbrnemifl .3ohm pasMfcraa saTpy6- 
aoro npocrpancTBa o6cajmoft kojiohhu, 
oGcaflHan KonoMHa Bbmoji»eHa c npo- 
peswo woiih ee otfpasywmeft, a ycr- 



poftcTBo cHa6jce.no onopHbw cxaxaHOM,. 
pasMe^eMHttM kohi^bhtph^iko c BHeoHefl 

CTOpOHU o6caAHoft ICO/IOHHM, KapetKOft 
C paSXHMMUMH 3 JIB Me KT aMH M ynOpOM, 

jiotkom, aaKpenneHHbiM b BepxHefl 
f j^iacTH KapencK, w samHTRUMH nnaHicaMH, 
npHKpejuieHHMMH K HH^KeH laCTK Ka- 
peTKH c BHenmeft h BHyrpewHett CTopo- 
hsi oCcaMHofl koaohhu b Mecre rtpope- 

3H, npH 3T0M paSXHMHbie SJieMeHTtl 

KapeTKH pasMemeioi b npopean c bo3~ 
MoxMOCtbto nepeMemeHHfl k oOpaaoBamwi 
mejxH npH BsaKKoneAcTBHM ynopa icaper- 
km c oaopKWM cTaxanoH, a saoprrHwe 
nnatttcH ycraHOBJieHhi c boswcmkhoctmo 
repMetusanKH mann. 

2. YcTpoftcTBO no n.1, o t n'n- 
ia»neecH reM, *rro baojh» 
npoAom»Hoft npopeart o6caAHOft koaohw* 
BbOTOJiueHbi nonepe*uuae HaApe3bi, pac~ 
noJioxeHHtfe no o6e ec ctopohm. 

3, YcTpoftcTBO no nn. 1 K 2, o t- 
ji h * a 10 m e e c h reM> nro pas- 

XHMHUe 3JieMeHTM BfrlltOAB e Hbl B B«Ae 
poAHKOB « 



00 
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HsoGpeTerme otkochtcr x ropMOMy 



Aeny, a kmckho k 6ypeHHK> cxBa*HH 
a noponax, nepexpbrrbrx coepxy toji- 
n^ft pwxmix oTJioxeHHft. 

Uejiwo waoOpeTeHMH hbjijigtcr hobu- 
meHHe npoHssoffHTenfeHOCTK 6ypemoi 
nyreM yBemnaeroia ckopoctm BMKoca 
^acTHu nuiaMa aa wet yMeHbmeKHK so- 
Hw pasMbraa 3aTpy6Horo npocTpaHcTsa 

o6caAHOft KOJIOHHbl. 

Ha cbnr.1 n *nr.2 upeACTaBJieno 
yctpoflcTBo b Asyx npoexujmx, 06- 
apfft * BRA; «a $Hr.3 - paapea ycTbe- 
boA MacTM ycTpoftcrsaj na <frHr.4 - 
ceieime A- A Ha cJ>nr-3; Ha 4«r%5 - 
ceuerae 6-B Ha <}>Hr,4; H3 $Hr.6 H 
$Hr.7 o6caA«a* xonoHHa c npOAOJitHoft 
npope3bK> h nonepeuKhiMH HanpesaHH, 

BapHaHTM BbUlOnHCHHH • 

ycTpoflcTuo aah 6ypei*HH ckbaokkh 
c oflHOBpeMeHHofl o6caflKoft coctokt 

H9 6yp0B0ft KOJIOHHW 1 (&W . 1 H 2) 
C 30KpeiUlftHHWMH B ee RTOHeft MaCTH 

3a6oflHWM ABHraxeneM 2, nopOAOpaapy- 
mawatHM m m c TpyMe ht om 3 h ueffrpaxopoM 
4. Ha CypoBbtt kojiohhc c TJOMombK> 
xoMyra 5 aaxperuiena o*£^AHa* xojioh*- 
H a 6» b KOfopofl BUnc^JHeHa npoAOJib- 
Haa npopeab 7 co cxocaMH 8 b Top- 
♦ uobux *iacTrt* kojiohhm» B npopeab 7 
BCTABrtGHa xapeTxa 9 c paaraMHtMi 
pojiiocaMK 10 fanr, 3-5), BunojiHeH- 
humh M3 aaxaneHKoft cram oOpaayio- * 

SJKKH B -06ca^H0fl XOJIOHH6 IReilb 11 

Arowoa I (*«r.2). PawwMHue poahxh 
Vo aaxpeiuiejfl* b icapeTxe 9 c iroKoinbw 
nonxmrnuHKOB 12 xa*iei»w, aan^roeHHux 
or mnaMa c noMoia>io ynnOTHeHHft 13 
(tier .3 h * 4) » Ba BHemHei* wth Ka- 
peTXK 9 BunoimeH ynop 14, a k h*w 
Heft ee ^aCTH aaxpeiweHU aaJUHTHbie 
nnaHKH 15 h l6 y nepexpHBaxatrte mejib 
c BKewHefl h BHyrpeHHett cxopoH 06- 
caAHoft KonoHHW. 3anpiTHb!e nnawxH yc- 
TaHoaneHM c o6ecne*eHHeM repneTHsa * 
*A«h meJiH, ah* nero noAnpyaHHenw 
ot locicrejifrHO flpyr APyra c noMombio 
npyxHH 17, KaAeTbix Ha nanbim 18. 
tfna HCKraoHewHH nonaAaHH* uacTtm 
mnaMa hoa ponnxH 10 KapeTKa 9 CHa6- 
weKa yruioTHeHHHMH 19 k 20. B Bepx- 
Heft nacTH KapeTKH aaxpenneH jiotok 
21 A** otboas mjiawa ^epea crenxy 
o6cr*AHott KonoHHH w ynop 14 xacaercR 
BepxKeft ropAOBofi ^acTH onopnoro 
CTaxana 22> pacnpnoxenHoro ua ycri>e 
cxBaxKK • flnw cHtuceHMH Ae*opMaUH^ 
oScaAHO^ xojioHHU aph ee pacxpwTHH 
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h yweHbineHHfl axihhm f cuejm (*nr.2) 
b o6caAHofl icoAOHHe MoryT Gbtth bm- 
nojiHemn nonepe^nue HaAPeaw 23 
(4«r.6), pacncwiomeHHhie baoax> npo- 
S AO/i»»« ott npopeaH 7 h coaflKHcH^we c 
Heft.- 

BcjtHWHy pacxpWTH* o6caAHoft xo- 
noHHW, T.e, mHpHHy b menn* (ebMr.5) 
h ee AHHHy t (tKr.2)^ onpeA^inoT 
10 H3 cJieAywaiMx ycjxoBMft:. d f ■< b ^ b of 
NLG» rAe HaxcHMam>m4ft A»aMeTp 
Macrm^ amaMa ABHacynieroc« b xoAbue- 
bom ce^eHtiH Mewy o6caAKoft h 6ypo- 

BOft KOAOKHaMH % b 0 " BOfpHHa lieJIH, 

15 cooTBeTCTByioo^aJi Ha«iaAy nnacnnecxHX 
Ae^opnaAHil b 6ypoBoft xoJiOHHe f N *■ 
ycHJme Ha nepeMemeime xaperxw no 
o6caAHoft xdnpHKe h G - ocesait Ha- 
rpyaxa Ha aadoft. 3Ha^emw b 0 h N 
20 onpeAeJiHKft 3KcnepMNeBTaAtiR0 ♦ J\nx 
aroro npeffBapHTen^Ho BuOnpaioT orpe- 
9ox TpyfiH HyjMoro AHaMerpa D, h 
AHHHoil oxono 10 D k paapeaaxrr Tpy6y 
BAOjn» f HanpHMftP» ^peaepoBaHHeM hjw 
25 c noHovfikQ csapo^iHoro araiapaTa, 

CTpeHHCt npH 3TOM nOJiyTOTb BOSMOXHO 

tSonbmyw ^HCTory noBapxHocTM paapeaa. 
»no xpaax paapeaa AeJiawT ckocu 8 
l (4mr.2). KoHCTpyxoKa x^peTKH npe- 

30 ' Ay CMaTpHBaGT yCTOHOBKy B H^tt pOJIH- 

xob co cMemeni'eM (4«r.5) TaxHM o«S- 
paaoM, ito6m nHpKHa kx pha« Hecxoj«»- 
xo npesuaaAa M*KCHxajn»Ho BosMOXHbift 
paaMep ^xaenn; mnaMa. 
35 1 3areM noABOAHT xapeTxy x exocy 
5 rpy6u it y WHoca yaap" ho xaperxe 
iuth ee ynopy 14, aaroHHKrr xapeTxy 
b cepeaKHy paapeaanHoro y^acTxa. OpH 
3Tom onpeAeJODOT aahhy t pacxptrroft 
40 ^acra TpyCw a oaertHBawr ycuime N > 
na nepeNetneHHe xapefKH* Ecnn nocne 
us b a ene hhh xapeTxn H3 Tpy6w nzHpHHa 
npopesH oeranaefc npeamett (hcxoahoh), 
a ycHjwe N He npeBbicHWo uonycTHMoro 
45 3HaqeHH«, to oCca^Hyw xonoHny Ae-^ 
na»T H9 AaHHoro ceMemtH Try^- EcJIH 
b BM5paitHOM OTpeaxe Tpy6 BosHHXJia 
ocrarotiHaH Ae*opMauHH, to Bbi0Kpa»T 
Apyryw TpyCy c MeHboaeft TonnuiHoft 
50 cTeHKK HJBi 6ojiwnero AHaMeTpa. flo- 

nOJIHHTeJIbHOft BOSMOXHOCTbW HCKJlKWHTb 

ocxaTOMHyw Ae4»opMauH» Tpyfibi KBiweT- 
cn nepnoAHMecxan nonepewan HaAPC3- 
xa TpyGu yqacTxaMH 23 bmojt* jihhhh 
55 ocHoaHoft npoAontHott npopean 7 
(<Jmr*6) huh aanena MexajinHtiecxoft 
TpyCw ua HeMeTajvuiMecxyw, HanpWMep 
noJiH3THJieHOByw 4 yxaaaHHtie Mepotipwi- 
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TKH nO3BOnm0T OflHOBpeMeHHO CHH3nTb 

H ycmiHe an* npoA»K*eHH* k^pctkh no 
Tpy6e. flnHHy sanHTHWx n/xanoK 15 ** 
16 8u6HpawT paanoA nonoBHwe ajihhu 
menH, T.e. P/2. 5 

ycTpoA'CTBo ajth 6ypenHH CKBaiPiH 
c oAHOBpeMeHHofl oGcbakoA co6Hpaxvr 
k paooreioT c hmm cjieflywuKM oepasOM. 

IlepeA na^anOM 6ypeKM* 3aroTaBJTH- 
bajot o6ca*HyK> icoiiOHKy pac^eTHofl 10 
AnHHbi v flOCTaTO*iHoft ftiiH nepexpwTHH 
Bceft MomnocTH pbtXrtux OTnOXeitHA, H 
Bbtno/watoT b neA npoAonbHyro npopesb 
7 co cKocaMH 8, yxaaaHHWM cnoco6oM, 
a ecjm mso6xoahmo, AonoJiHHTejibHbte 15 
nonepeuKwe HaApesu 23 (<J>Kr.2, 6). 
3aKpen/iH»T Ha OypoBOA KonortHe sa- 
CoftHuA rHflPOABHraTem* 2 (HanpnMep, 
Typ<5o6yp) $ nopoAopaspymajoimiA HKcrpy- 
Me«T 3, ueHTpaTop 4 h oiScaAHyw *o- 20 
noKHy 6 c noMonuwo xo.MyTa.5. Ilpa 
stom noponopa3pyraa»oii9ift mtcTpyxeHT 
AOizxen (n AaHKOM sapuaHTe npHMeHe- 
huh ycTpoftcraa) cbo6oa«o npoxoflHTfc 
b oocanrcoA KonoKHe h pwcTynaTs hb 25 
Hee na KexoTopyw BejxKWHy. 

Jfcuiee saxpeiurawr K Htcmeft <iacTH 
KapeTKH 9 ynnoTHOHKe 20 h aaopiTHbie 
njianxH 15 h 16, nqanpyxmiewHue m 
coe«HSeKHWe Me*Ay C060A C noMon*bK> 30 
naiibueB 18. 

IIojjBO£irr KapeTKy 9 k o6caAHoft 
KoiiOBRe co ctopokm nopOAOpaapynxa^r- 
mero H«CTpyMeHTa 3 h aaGHBaioT ee 
BHanane b ckoc 8, a aaTeM B npopeab 
Tpy6w ynopoM 14 napyxy ao Tex nop> 
noxa kobum 3aiHHTHMx itnaHox AOftAyr 
AO moKHero oopeaa oficaAHolt xojiohhsu 
BypoBoft cuapftA BUBemHeawT b Bep- 

THXaJTbHOM nOJIOH8BHH HOA TOKXOfl 6y- AQ 

peHKH, hoaboa*t noA Hero onopxba* 
cTaxaH 22 (*)Hr.1-3)/ BCTaBnawT b 
sepxHioio MacTb xapcrxM 9 ynnoTHeHHe 
19, T3M we aaxpemunoT norox 21 h 
npHCTynaioT k OypeHw. 4S 

flrot 3Toro b nortocrb Cypoaoft xo- 
jxohru noAa»T noa HanopoM pa6o*iyw 
XHAxocTb, xoTopan, npoflAH ^epes 
rMAPOABHraTCJib 2, jipkboaht bo apa- 
mefflie nopoAopaapyraajowA KHcrpyMeHT. 50 

ITocne onycxaHHH cHapflA* na 3a6oA 
HaTOHaercfl yrnyGxa cKBaooiHbi b puxnoA 
Tonme, PfeaxTHBHwA hombht ot rKApo- 
A??wraTejui BOcnpMKiiMaeTca Ma^roA 



6ypHjrf>Hwx rpyO. B Ha^jibwurt momckt 
yrjiyCxH CHapHAa oTpa6oTanH3H *mi- 
xocTb co nmanoM n3/u<Baercfl H3-noA 
oCcaAHoA Ko/tOHKW. Ha/ibHeAuee 3ar/iy6- 
neHHe caapHAa npoHCXOAHT sa cseT 
pasMuaa pbix^oA To/mm h paspyraemfii 
ee nopoAOpaapyiflawiOTM HHCTpyMe htom . 
npn stom ynop 1A KapeTKH conpHKa- 

CatiCM C TOPAOBOHonOBepXHOCTbW CTa- 

xaHa 22 (4>Mr-3) f xaperxa 9 c satnm— 
hwm« nna KKaMH 15 M 16 yAepjKHBaeTCH 
Ha ypOBRe ycTbfl cKBa^HHw. Pojthkh 
iO xapeTXH KaMKHawr xaTMTbCH no 
unocxocTHM npopesK 7 o6caAHoA xo- 
jioHHu, oSpaayn b Heft Ceryinyw mejib, 
xoxopaa nepeMemaerc* no o6caAHoA 
KOAOKRe CHH3y BBepx, ocTasaKCb npH 

3TOM Ha ypOBHfi yCTbH CKBaaCHHbU 

npOMUBOMHaJl OTAKOCTb CO EZJlclMOM 

nocrynaeT b xoxtbAesoe npocTpancTBo 
Me»Ay o6caA«oft h OypwibHoft xonoHHa'- 
MH« nOAHHMaeTCK ao ypoBHH xapeTXH 

9 h H3AKBaeTCH Kapyxy <*epe3 otxp'w- 
Tyw ^actb mexra 1 1 no AOTxy 21 . 3a- 
mHTHwe smawxn 15 H 16 npeAOTBpamawT 
nonaAanne h aaxjiKKHBaKHe «iacTHA 
mitaMa b tiacTb menu 1 1 B pacnonoxeH- 
Hyx> lncjce xaperxH 9, uto odecne^tHBa- 
eT cMbixaKHe menn noA AeftcTBKeM can 
ynpyrocrM o6caAHofl xonoHHW. 

B cfioio ovepeAb cajibKKXOBoe yrtnor- 
ueHue 1 9 b BepxKeA nacTH xapeTXH 9 
npeAOTBpamaeT nonaAanne a BaxjMHM^ 
BB»Vie ^aCTM^ ThJiSHB MexRy pomtKOMH 

10 h iuiocxoctrmh pa3pesa 7 o6caA~ 

HOft XOAOIIUbi» 

TC HOMeHTy sascpmeiiHa nepexpbrrwH 
Bceft TOJimH pbocnbix otho^chhA xapeT- 
xa 9 bwxoaht sepea BepxKHA cxoc 8 
o6caAHoA Tpy6w, Ha 3tom 6ypeHHe ape- 
Men ho npeKpamawr. KapeTKy 9 c nor- 

ROM 21, 3ai5HTHblMH lUiaHKaMK 15 h 16, 

a Tax*a xoMyr 5 CHHMawT . nanbueA- 
mee OypeuMe aeAYT b ycToAHHcux no- 
powax 6e3 noAbeMa OyposoA kojjohhm, 
napanpiBaH ee no Mepe Heo6xoAKMOCTH . 
B 3TOM c/rytae npoMbiBOMHaa ranxocrt 
co mnaMOM nonHMMaeTca c 3360* BBepx 
no o^ScaAHoft xonoHHe h H3JiMsaeTCH t 
xax oobiHHo, Mepea nepxKee ee ceneKHe 
pacnonowceHHOG hgckojii/ko Bbane ypoaHK 
noB cpxKoCTH rpyHTa. 
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(54) (57) 1 . A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
C ASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to >■ 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3; 
Fig. 5 shows the B — B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 7/2. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 1 8, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 2 1 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool ' 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surfece 
of cup 22 (Fig. 3), carriage 9 with guard strips 1 5 and 1 6 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 1 9 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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